Er ions.
I. INTRODUCTION
T is well known that unfolding of some small proteins presents two-state behavior, while unfolding of multi domain proteins with populations of partially folded states involves a multi-stage process [1] . The protein stability and folding pathways are closely dependent on the various solvent ionic compositions [2] . The interactions between ions and residues in proteins can enhance the stability of some proteins. This actually suggests that specific binding of ions with residues in a protein has important implications for the biological functions of proteins [2] - [4] . HSA has one cysteine residue at position 34 (in domain I) with a free sulfhydryl group. HSA plays a special role in transporting metabolites and drugs throughout the vascular system. Aromatic and heterocyclic ligands were found to bind within two hydrophobic pockets in subdomains IIA and IIIA (figure 10), namely site I and site II [5] - [10] .
HSA has high affinity metal binding site of the N-terminus.
We have reported the + 3 Er ions induced unfolding event of the most abundant protein contained in the plasma, human serum performed at a constant temperature of C°± 02 . 0 0 . 27 and the temperature was controlled using a Poly-Science water bath.
III. RESULTS AND DISCUSSION
Results of study have been shown in figures from I through XI. It is well known that HSA is a monomeric protein comprising 585 amino acids and its secondary structure is mainly α-helix and 17 disulfide bridges. The initial crystal structure analyses have revealed that the principal regions of ligand binding sites of albumin are located in hydrophobic cavities in subdomains IIA and IIIA, and the tryptophan residue (Trp-214) is in subdomain IIA [10] - [15] . The UV absorption intensity of HSA decreased regularly with the addition of
Er ion concentration and the slight blue shift was observed in the wavelength with increasing The intrinsic fluorescence of HSA is almost contributed to tryptophan, because phenylalanine has a very low quantum yield and the fluorescence of tyrosine is almost totally quenched [11] . The change of fluorescence intensity of HSA is related to the tryptophan residue when the small molecules are added to HSA . The fluorescence spectra of HSA at various concentrations of
Er ions are shown in figure 5 . The fluorescence intensity of HSA increased regularly and the slight red shift was observed in the emission wavelength with increasing Er ion concentration, indicating that the microenvironment of tryptophan residue was changed. Therefore, we conclude that the binding took place near Trp-214 and led to a conformational change with a local perturbation of the IIA binding site in HSA . This increasing of emission shows the unfolding of the tertiary structure of human serum albumin.
The standard Gibbs free energy of denaturation, 0 D G ∆ , is determined based on two state process as follows:
(1) The denaturation process can be monitored through the changes of the emission intensity at nm 334
. Assuming a two state mechanism, the denatured fraction of protein ( D F ) and the dissociation equilibrium constant of the process ( D K ) could be calculated using the following equations: 
Where R is the universal gas constant and T is the absolute temperature. Figures 8 and 9 
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interactions, q, in the aqueous solvent system can be reproduced using the following equation [11] - [15] :
The parameters of A δ and B δ reflect to the net effect of
Er ions on the HSA stability in the low and high Er ions bind weakly to many residues of the protein, so that binding becomes a function of
Er ions, which is increased through the denaturation process. As it is clear in figure XI , there is a large structural change in a tiny range of Er ions with the unfolded (or partially folded) states of HSA . This is opposed to the specific interactions that could be defined as preferential interactions between ligands and the native folded state of a protein. Therefore, both spectroscopic and calorimetric results points toward nonspecific interactions between HSA and
Er ions, suggesting irreversible denaturation of HSA by
Er ions. Erbium compounds have a high magnetic moment of 9.3 Bohr magnetons, thereby, bind to the cell surface of the microorganisms by ionic forces. complexes are less than the peak of HSA and the more blue shift was observed in higher concentration of
Er ions. . Thermal denaturation induces a modification of the environment of the albumin tryptophan. Denaturation is due to a redistribution of the water around the newly exposed hydrophobic residues of the protein. The reason for unfolding of HSA is the exposure of non-polar residues to a polar environment. Er ions destabilize the HSA native structure. 
IV. CONCLUSION
Denaturation of HSA structure is a very bad side effect of using
Er compounds as antiviral, cell labeling and Magnetic Resonance Image.
